A 49-year-old female physician presented with peripheral edema, weight gain and relative hypertension caused by the consumption of licorice candy cigars containing glycyrrhizic acid (GZA) found in natural licorice extract. Although the patient's response to GZA resolved spontaneously, emergency physician awareness of the toxic effects of natural licorice extract may avert symptom progression in early-identified cases. The benefits of natural licorice extract as a flavour enhancer and herbal medicine are recognized worldwide. The Canadian public is likely not generally aware of the toxic potential of GZA, or that it may be present in the following commonly consumed products: black licorice, chewing gum, herbal teas, soft drinks, tobaccos and herbal remedies for cough, stomach ailments and constipation. Emergency physicians should inquire about the consumption of products that may contain natural licorice extract when patients present with unexplained hypertension, hypokalemia, edema, rhabdomyolysis or myoglobinuria.
Introduction
This report describes a case in which peripheral edema and weight gain were brought about by the daily consumption of licorice candy cigars over a 2-week period. Although the therapeutic and toxic effects of glycyrrhizic acid (GZA) have long been recognized worldwide, most licorice candy presently consumed in North America contains artificial flavouring rather than GZA. The general public is unlikely to be aware of the toxic potential of candy containing natural licorice. Emergency physicians should be aware of the variation in products labelled as licorice and the potential of natural licorice to cause significant toxicity.
Case report
A previously healthy 49-year-old female physician taking no medications presented to the emergency department (ED) with a 5-day history of markedly swollen legs. The patient noted some asymmetry, with the right leg being worse than the left. She complained of a feeling of tightness in her medial right thigh and requested a D-dimer assay to screen for deep vein thrombosis (DVT). The only risk factor for DVT was that over the previous 14 days the patient had twice sat in a car for 10-hour drives. She had taken no over-the-counter medications within 4 months of the ED visit.
While visiting family over the 2 weeks before presentation, the patient had gained 4.5 kg despite daily vigorous physical activity and her usual caloric intake. Her feet, ankles and thighs had swollen visibly, causing the loss of definition of the malleoli of both ankles. The patient reported aching and weakness in the muscles of both legs. When she returned from her vacation she had resumed her daily routine of inline skating and experienced no dsypnea or fatigue.
There were no genitourinary symptoms and the patient had been menopausal for 1 year. While on vacation, she noted 5 to 6 bowel movements per day, but because the facilities were limited to an outhouse, she was unable to describe stool consistency. The patient had a life-long history of travel-associated constipation and was aware of the laxative properties of licorice. Since licorice was one of her family's favourite candies, she had specifically brought a large quantity of licorice candy cigars to take on her vacation and had purposely consumed at least 4 per day, and as many as 7 on some days. She attributed the increase in her stool frequency to the licorice and considered this a therapeutic effect. No other family member had consumed more than 1 cigar per day and none reported a change in bowel habit, edema or weight gain.
On physical examination the patient appeared well apart from marked bilateral leg edema. Her blood pressure (BP) was 128/59 mm Hg, which was higher than her usual BP of 90-110 mm Hg systolic (last documented < 1 mo before presentation). Her heart rate was 78 beats/min and regular. Her weight was 63.6 kg.
The patient's D-dimer level was within the normal range and hemoglobin was 129 g/L. Serum sodium was 139 mmol/L, potassium 3.8 mmol/L, urea 2.4 mmol/L, creatinine 72 µmol/L and albumin 36 g/L. All liver function tests and a creatine kinase assay were within the normal ranges.
The patient was reassured that DVT was not the cause of her edema and sudden weight gain. She discharged herself from the ED to follow up with her family doctor. The patient resumed her normal activity, and, 2 days after her ED visit, a home scale revealed a weight of 62.3 kg. By 4 days after the ED visit her weight on the same home scale was 58.8 kg, which was her baseline weight. The peripheral edema and muscle aching had resolved completely. Her BP was 90/60 mm Hg and her heart rate was 74 beats/min. She had not ingested any licorice since 48 hours before her ED visit.
The diagnosis of GZA toxicity was made in hindsight, once it was recognized that the rapid fluctuation in peripheral edema, BP and weight corresponded to the commencement and subsequent cessation of natural licorice ingestion. Resolution of the edema and the return to baseline weight and BP were achieved 7 days after the consumption of licorice ceased. On follow-up at 7 months, the patient had no return of edema and no additional health concerns. Her weight remained at 58.5 kg and her BP was 94/60 mm Hg. She had consumed no black licorice during the 7 months after presentation.
Discussion
Emergency physicians should inquire about licorice consumption when obtaining a history from patients with unexplained hypertension, peripheral edema or hypokalemia. Although this patient's response to GZA resolved spontaneously, early emergency physician recognition of this widely available dietary indulgence may prevent the progression of toxicity in early-identified cases. Public awareness of either the pharmacologic effects of this candy or the difference between artificially flavoured licorice and black licorice containing extracts from the root of the plant Glycyrrhiza glabra is undoubtedly low. Other colours of licorice candy do not usually contain GZA.
Previous reports suggest that toxicity from licorice candy consumption can be dramatic.
1-5 ED presentation of hypokalemic paralysis has been described, as has intractable hypertension and rhabdomyolysis. Patients already on diuretics may be at particular risk for the toxic effects of GZA. 1, 6 GZA toxicity typically progresses to fatigue, muscle weakness and hypokalemia and its manifestations, which include cardiac arrhythmias, fluid retention, rhabdomyolysis and myoglobinuria. However, reports of serious toxicity due to GZA are rare.
The pharmacology and physiologic effects of GZA are well understood. [7] [8] [9] [10] GZA has both glucocorticoid and mineralocorticoid properties and can lead to a hypermineralocorticoid syndrome, and even present as pseudoprimary hyperaldosteronism. Although black licorice candy is the best known cause of GZA toxicity, other products commonly consumed in Canada may also contain GZA. These include some herbal teas, root beer, chewing gum and smoking and chewing tobaccos. GZA is commonly found in herbal remedies for cough, stomach ailments and constipation. 10 It is also reputed to be of benefit for adrenal insufficiency and liver cancer, 9 and to exhibit antibacterial and antiviral properties. 11 Most research on administering GZA to healthy volunteers has been done in Holland and Scandinavia.
12 Dutch licorice candy is assumed to contain 0.2% of GZA and one Dutch study recommends 6 g of licorice per day as a safe level of consumption. 13 The licorice candy cigars consumed by this patient each weigh 19 g and contain 0.45 g of GZA according to information obtained directly from the Ontario manufacturer (Maria Miller, consumer representative, The Hershey Company: personal communication, 2007). Based on this, the patient consumed an estimated 1.8-3.2 g of GZA per day, which is significantly below the amount generally believed to cause symptoms. [13] [14] [15] Of note, potassium sorbate is an ingredient in the involved candy, and may have contributed to the patient being normokalemic. Additional ingredients of these licorice candy cigars include wheat flour, cooking molasses, liquid sugar, corn starch, salt, mineral oil, soy lecithin, natural flavour, dextrin, artificial colour and potassium sorbate.
Conclusion
Natural licorice, which originates from the root of the plant Glycyrrhiza glabra, is used worldwide in candies and other commonly consumed products. 16 The general public is unlikely to be aware of the potential for GZA toxicity. Emergency physicians should inquire about natural licorice extract consumption when patients present with unexplained hypertension, hypokalemia, edema, rhabdomyolsis or myoglobinuria.
